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u »nd radio communications system £or data 
Method and ^» rface between a ba se station 

transmission via a rduiu 
and a subscriber station 

"^T^J^ • .-on relates to a method and a radio 

P- The invention relates 

^ m for data transmission via a radxo 

^ communications system for subscri ber station, 

separation method and at the same time 

in radio communications systems, 
3 ^ le Lice video information or other data, are 
■3 example voice, via electromagnetic 

transmitted via a radio inter a e by u » *^ 
waves. The radio interface relates ^ to ^ ^ 
■ I a base station and subscriber ^^iZ o, stationary 

!, subscriber stations may be mobile ^° nS ■ 

ii radio stations. The electromagnetic waves are in 

i-* --^orf at carrier frequencies which 

transmitted at carr respective system. 

,5 frequency band intended ^and around 2000 MHz have 

»■ . „ ^ t-he frequency band arounu 

FreqUenCie L for Lure radio communications systems, for 

been provided for lutur Tele communication 

example the UMTS (Universal Mobile 

- i ™- other 3rd Generation systems. 
System), or other 3 ^ . nter£aces are 

Broadband l» ,v,^Vi use a 

provided for third -nerat ion mobile radio icb^ 
CDMA briber separation ^ <C^ 

S^-TiJ:. and can provide a -« - 

one problem tha ~» mul tiplexed, that is to say 

enHrim taT for one connection. The transmission 
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capacity of the radio interface must - --Vire 
as possible, taxing account o£ a w £ ^ 

varianc r^r s :: \r 3 m *~ « 

this end, the ETSI / Helsinki, Finland, 

in particular on P^"^ 1 and that permissible 

of transport formats * £or sett ing up 

cognations of these ^^ cooMCtion . It is possible 
connections - ^ pectinations depending on the 
to change between t individual services, 

dynamic range of the bit «tes basis . 
wi th such a change being signaled ° n * ^ rt £ormat 

> Th e frame-based adaptation of the « P cQped 

allows the dynamic range of However , the 

wich with little "^^^.J^fmection is high, 

— — leXi :L f °^r— tions limit -e 
and the previously define case o£ data 

—ion options. ^ £orm of bur sts, this 

S ervices where the traffr ^ capacity , 

has a ^- dvantage ° US on ef r f a e t C es sudd en follow lengthy pauses, 
when high transmission rat e ^s ^ ^ ^ 

Furthermore, a proce satis f actorily . 

combinations has not yet been ^ ^ ^ ^ 

In consequence, the in communications 

object of specifying a method and a ^ ^ 
system, in which the coding ^J^on of data for a 
information for simultaneous ««^«- no relationsh ips 
number of services is low, an there « ^ ^ 
b etween the .^jVtTe method having the features 
This object rs ^ll d * io commu „ lcat ions system having 
Itrestf IT J- -antageous developments of the 
invention can be found in the dependent claims. 
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According to the invention, data fro. a number of 
service, can be transmitted simultaneously between the 
base station and the subscriber station, !n this case a 
service-specific block size which can be defined 
individually for each service is used as the 
transmission unit. A number of blocks to be transmitted 
or each service occur per frame, depending on 

data to be transmitted at that time. This number of 
blocks for each service is signaled for each frame. 

The arrangement of the blocks for the services in 
the frame is obtained from the number of serv ices and he 
number of blocks per service, in 

predetermined coding. This mapping rule, which is referred 

to as coding in the following text, is unambiguous, and 

the eceiver can thus reconstruct it without any further 

signaling. The format information is thus obtained 

unambiguously from the transmitted amount of information, 
unambiguo^ y ^ ^ ^ ^ ^ in 

with the predetermined coding, a frame b ^ JJJ 
number of services is transmitted via the radio interface 
and at the receiving end, the data are read from the 
frame in accordance with the predetermined coding and the 
signaled number of blocks per service. 

The transmission format, in the form of the block 
size and the number of blocks, is defined as a function of 
th service without any relationships between the services 
and can be individually and dynamically matched to he 
lata rate of each individual service. This unlimited 
^mic range allows the data to be mapped completely o n to 
tL transmission channels even if the data rates for the 
^dividual services fluctuate severely. I, thus >eco es 
feasible to transmit at the maximum possible data rate, 
r S allowing better utilization of the radio resources 
available at any given time. 
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The required dynamic range can be chosen freely 
£or each of the -vices. It is thus possible to allow a 
wide variation in the allocated resources for certain 
services whose data rate fluctuates very rapidly. Other 

rate, or 



e v « a fixed data rate, or a data 

rlti rh ch varies only .light*. The coding complexity or 
Ihe format information can be defined on a servic - 
specific basis, and can thus be matched very flexibly -to 
/he required dynamic range. Overall, it is nc , hig er t n 
with the previous method since, in particular, 

reduced. The complex process or a 

combination of transmission formats is -perfluous 

According to advantageous developments of 
invention, the predetermined coding indicates the sequence 
of the blocks, the number of transmission channels being 
u ed at the same time and/or the spread factors 
"e transmission channels. These details thus do not need 
to be signaled but are obtained unambiguously rom th 
block size and the number of blocks per service. This 
reduces the signaling complexity. siana led 
The number of blocks per service is signaled 
either as an absolute statement in each frame, or relative 
t the statements in the preceding frame. Absolute coding 
is more suitable for services with data rates which are 
• • tv^ rates can be switched 

low but are known a priori. The data rates 
very suddenly, and there is no need for initia 

• • „ of the number of blocks. The relative coding 
transmission of the numoer ol 

allows very accurate matching of the data rate to the 
a tua service data stream, and it is possible to allocate 
any desired number of blocks between 0 and the maximum 

"^hrnure: blocks per service is advantageously 
varied from frame to frame in steps of different size. 
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This means that, with absolute coding it is pc.«bl - 
switch very quickly between widely differing data rates 
Z with relative coding, the rate of adaptation of the 

at! rate can be varied. Allocation of different number 
of steps for each service makes it possible to take 
account of the specific dynamic range of data sources. 
R elative and absolute coding can also be one 
another. The block size can advantageously be one bit. as 
a result of which the signaled number of blocks reflects 
the amount of information. 

The predetermined coding is defined on a system- 
wide basis or is defined when setting up a connection 
oetween the base station and the subscriber s ation. 
Sys tem-wide definition minimizes the signaling « ^ 
while signaling when setting up a connection provides 
additional degrees of freedom. 

According to one advantageous development of the 
invention, predetermined coding minimizes the nu^er of 
transmission channels per connect ion ^ ^ 

station and the subscriber station. This is achieved by 
^appropriate choice of the spread factors. 

Exemplary embodiments of the invention will be 
plained in more detail with reference to the appended 

drawings, in which: radio 
Pigurel shows a schematic illustration of a radio 

communications system, 
Pigure 2 shows a schematic illustration of requirements 
for three services which can be transmitted 
simultaneously, 

shows a flowchart for data transmission, and 
shows how the services are mapped onto the 
transmission channels at different times. 
^ The mobile radio system illustrated in Figure 1, 

as an example of a radio communications system, comprises 
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. large number of mobile switching centers MSC which are 

center, MSC are each connected to at least ^ 
for allocating radio resources. Each of 
in turn allows a connection to be set up to at o 
base station BS. Such a base station BS can use a radio 
■n t rface o set up a connection to subscriber stations 
or example mobile stations MS or any other types o 
ZiU Tor stationary terminals. At least one radio cell is 

MS ' M operation and maintenance center CMC provides 

-~- ~r rr.r.rr; 1 : "ti: 

, y ,t.., « t» _P.»- »' 00 _ic. t i«, 

for subscriber access networks using wire free 



access . 



Unidirectional data transmission from the base 
station BS to the mobile station MS will be flamed in 

tms cabe f contain the 

station MS the receiving e d ^ e ^ data 

"IIL rTransmission end comprises signaling 

rr;;: rr-piducing — - — 

frvr the services SI, S2, bJ m 
KM for entering data for tne frames 
. my for transmitting tramet. 

frame, and transmission means TX for recet , tion 
■ • an ^ At the receiving end, reception 
to the receiving end. At tne 
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m eans ** are provided for <~**" * ^J^Z 

— dkm for n ; ea r r :i a :i: t e si ^ 9 

Si r 1 7 0 »rcoI, decoding and signaling .eans KM, 
information. The cod g, ^ prQcesaing 

D P "L s :. a iiii n r tr r m i SS ion 9 an d ^ -» «. 

P roces , £ freauency components. 

RX are also formed from radio frequen y P 

Within the connection V, the data dl, d2 , d3 

s2 S3 ar e transmitted 
three different services SI, S2 ^ 

QPt UD which defines the services SI, S2, S3 

services SI, S2, w ^ to 

example on the basis o£ priontization the de! y 
be copied with and the t Ul« - - - ^ 
specific bloc, size B is defined ^.^ 
service i may have its own « « ■ transraitt ed 
the granularity. The data are ^e- ore al y ^ 
in multiples of this ^ o ^J\ 0 ln t Z the number of 
^t^ 1 — d^iL with the amount of data 

blocks per service SI, S2 S3 ^ ^ 

occurring from the data ^ sou prioritiz ation 
delay for each service SI, S2. S3 

are also significant factors in ^ ^ data 

Before writing the data t- ^ ^ ^ 

for the individual services SI, S2, 
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t-r» a so-called balancing 
individual channel-codrng and to a so 

o rf*t-a rate Ri, which results, for 
a c?necific gross data race ^.j-, 

ampVlh a frame Nation o £ .0 ms in » 

of bits to be transmitted in total per frame bemg. 

Hi =■ 10(Ri/kbps) bits. 

Then, as an option, the data are encrypted over a 
number of frames. The encryption parameters =-»^a, 
be set individually for each servxce SI. S2, S3. _ 
greater the maximum permissible delay time for the serv.ee 
Z S2, S3, the deeper the encryption depth that can be 

services SI, S2, S3. boundary condition that 

On the assumption of the oounaa y 
as few transmission channels as possible are — 
H used per connection V. the sum Nreo. allows the number 
of "reared transmission channels . . and the assorted 
spread factors SFj , where D oi..m f 
unambiguously, since, provided m>l, all 
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channels except one have the minimum spread factor SF=4 : 

[ Nreq _J__1 where [] is a rounding operator 

m [bitlfr 10240 J 



SFm = Min 



40960 



_^_( m -l). 10440 
bitlfr 



256 



where [] is a rounding operator for the next power of two 
SF = 4 for m>l and j=l..m-l. 

The constants 10240 and 40960 are related to the 
maximum number of bits or chips per frame with the minimum 
spread factor SF=4, assuming a CDMA transmission scheme m 
accordance with ETSI STC SMG2 UMTS-L1, Tdoc SMG2 UMTS-L1 
221/98, dated August 25, 1998. 

This coding is known at the transmission and 
receiving ends and can be defined on a system-wide basis, 
or can be signaled when setting up a connection. 
Alternatively, other boundary conditions may also be 
specified, which lead to different coding (number m of 
transmission channels, the spread factors SF used and the 
sequence of blocks within the frame fr) than the mapping 
scheme for the data dl, d2, d3 to the frame fr. At the 
transmission and receiving ends, the coding need be an 
unambiguous function only of the transmitted amount of 
information, in the form of the number of blocks K, the 
number of bits K, or on the basis of blind detection 
during the detection process. 

This predetermined coding is used when writing 
data to the frame fr. Only the number K of blocks per 
service SI, S2, S3 need be signaled from frame fr to frame 
fr. 
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The „u*er of blocks K can be signaled absolutely 
or relative to the preceding frame. 

^^he service i is allocated a set with z different 
multiples of the block size B. lb(.) bits are required to 
code the element used in the set. 

For example if z=4 : Kil-7. Ki2=9. Kl3=10, Ki4 12 . 
Tne number of blocks which can be transmitted in a frame 
for this service is thus either 7, 9, 10 or 12. 

Relative: . . . 

The number of blocks Ki for the service i in the 
present frame fr is stated reiative to the nu^er of 
"locks in the preceding frame fr. The service is allocated 
a total number of z steps, which need not necessarily be 
the same size, in which the number of blocks can increase 
"ease. Ib.z, bits are also required for coding in 
this case. For example, if z=5: AKil = -2. AKi2 - -1, 
AKi3 = -0, AKi4 - 2, AKi5 = 4 

Spending on the signaling, the number of blocks Ki may be 
reduced by two blocks or one, or may be increased by two 
or four blocks. However, it may also remain the same. 

After transmission, which takes place via the 
radio interface using a CDMA subscriber ^™ 
according to ETSI STC SMG2 UMTS-L1, Tdoc SMG2 UMTS 
Z 98 dated August 25. 1998, the data can be read rem 
h r me at the receiving end with the aid of the coding 
and the signaled number of blocks K. The transmission i 
continued, with the capability to adapt the nu^er of 
b locks K continuously, until t»- cc» action sc leared^ 

For the three services SI, bz, 
2 , transmission in the illustrated formats is possible at 
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time, tl and t2 in the two instantaneous illustrations 

shown in Figure 4. 

At the time tl, five blocks can be transmitted for 
the first service SI, 16 blocks for the second service 32. 
and one block for the third service S3. The data rates 
thus correspond to 2000 bits per frame fr of 10 ms 
(200 kbps) , 9600 bits per frame fr and 800 bits per frame 
fr respectively. Based on the coding rule described 
above this results in m=2, with a minimum spread factor 
SF=4 being used for spreading the data in the first 
transmission channel, and the spread factor SF = 16 being 
used to spread the data in the second transmission 
channel. The total available transmission capacity is thus 
12 800 bits per frame fr. 

The timeslots are ignored when filling the frames 
fr 3/4 of the last block is thus transmitted in the first 
transmission channel and the last 1/4 of this block is 
transmitted, with a correspondingly greater spread, in the 
second transmission channel. Part of the second 
transmission channel is not required and remains free in 
the downlink direction (from the base station BS to the 
mobile station MS) , that is to say the transmitter is 
switched off. in the uplink direction, but optionally also 
in the downlink direction, an equalization method is used 
with data rate adaptation by means of data repetition or 
puncturing, and the transmitter is not switched off. 

The total number of bits to be transmitted per 
frame at the time t2 is only 9000, so that one 
transmission channel with the spread factor SF=4 is 
sufficient. One block for the first service SI. 13 blocks 
for the second service S2 and one block for the third 
service S3 are transmitted in that one transmission 
channel . 
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